Does mechanical stimulation have any role in urinary bladder tissue engineering?
Tissue engineering of the urinary bladder currently relies on biocompatible scaffolds that deliver biological and physical functionality with negligible risks of immunogenic or tumorigenic potential. Recent research suggests that autologous cells that are propagated in culture and seeded on scaffolds prior to implantation improve clinical outcomes. For example, normal urinary bladder development in utero requires regular filling and emptying, and current research suggests that bladders constructed in vitro may also benefit from regular mechanical stimulation. Such stimulation appears to induce favorable cellular changes, proliferation, and production of structurally suitable extracellular matrix (ECM) components essential for the normal function of hollow dynamic organs. To mimic in vivo urinary bladder dynamics, tissue bioreactors that imitate the filling and emptying of a normal bladder have been devised. A "urinary bladder tissue bioreactor" that is able to recapitulate these dynamics while providing a cellular environment that facilitates cell-cell and cell-matrix interactions normally seen in-vivo may be necessary to successfully engineer bladder tissue. The validation of a urinary bladder tissue bioreactor that permits careful control of physiological conditions will generate a broad interest from researchers interested in urinary bladder physiology and tissue engineering.